The paper presents the results obtained after modification of the least-squares method (LSM) intended to improve the correlation between the
Introduction
Application of the NASGRO equation that was initially introduced by Forman and Newman from NASA, de Koning from NLR and Henriksen from ESA, with its general form as below: [5, 1]     enhanced the possibilities to describe fatigue-crack growth data of that are examined in accordance with the standard [2] . Individual parameters of the NASGRO equation are the following:
R -stress ratio, the R factor is calculated as R =  min / max = K min /K max , a -crack length, N -number of load cycles, C, n, p, q -coefficients that are determined in the empiric way, K -stress intensity factor range that depends on the sample size (B,W), load (P), stress ratio (R) and the crack length, K=K max -K min , where K adopts the form as in [3, 4] :
whilst for e.g. the CT (Compact Tension) specimen, the shape function (Y) is defined by the following equation: 
where a/W is the relative crack length and W stands for the simple width.
K th -the threshold limit for the stress intensity factor range that is equal to the minimum value of K, when the crack begins to propagate:
where: a 0 -the structural crack length associated with the grain size of the specific material, K 1 -the threshold limit for the stress intensity factor range for R1, C th -the coefficient that is used to control the stress curve for various values of R, for negative R the value of C th is 0.1 whilst for R  0 the value of C th coefficient can be found for some types of materials in the database of materials kept by NASGRO 4, K max -the stress intensity factor for the maximum load force within the stress cycle, K c -the critical value for the stress intensity factor, f -the Newman's function that describe the rate of spontaneous closure of crack.
where the respective coefficients A 0 , A 1 , A 2 , A 3 equal to the following values:
S max   -empiric coefficients for the Newman's function (5), (6), (7).
It is not easy to find out coefficients of the foregoing equation so that it would closely reproduce experimental data because the application of the pure leastsquares method leads to some peculiarities. However, modification of that method in the way as described below can be beneficial and lead to better fit.
Data analysis
Application of the least-squares method (LSM), with its basic criterion of analyses i.e. achieving the minimum of the totalized sum for the squares of deviations: However, if approximation is to be carried out simultaneously for several experimental curves (each curve for different values of the stress ratio R or even for different curves with the same value of R), the evaluation results for coefficients of the NASGRO equation may lead to inappropriate course of approximating curves. Fig. 2 shows experimental data for each curve that are illustrated, to make the graph more clear, by means of points on the selected levels of the da/dN value.
In that case approximation is carried out concurrently for 9 curves and one can see that the LSM method is suitable to find out such coefficients of the NASGRO equation that satisfactorily reproduce experimental curves only for the range of the highest values whereas matching for lower results is neglected. If all the experimental results fit within the wide interval of values, e.g. 5 magnitude orders, just like in the example from 10 -2 to 10 -7 mm/cycle, the sum of squares predominantly depends on differences between the highest values of experimen-tal data and the approximating function whereas the differences, even as high as two of three magnitude orders at the level of low values only insignificantly contribute to the value of the sum. It is why for all the 9 curves a good fit is observed at the level of maximum values with total lack of fit for values that are less 100, 1,000 or 10,000 times. To get rid of such cases of approximation and achieve the situation that each value from experimentation data is equally important for the sum of the deviation squares, it is possible to modify the formula (10) to the following form: 
In that way the ratio in brackets, as a relative error, is a steady measure of deviations, i.e. it is independent on the magnitude order of numbers to be compared (values of the approximated and approximating functions). Results of fit on the basis of the modified LSM criterion are shown in Fig. 3 . 
Conclusions
Application of the least-squares method to find out coefficients of the NASGRO equation that describes the characteristic curve for propagation of fatigue cracks is ineffective when the values of the approximated function da/dN=f(K) are dispersed over a wide interval of several magnitude orders.
The paper proposes to amend the approximation criterion of that method in order to improve the fit of the approximation results.
